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(57) Abstract: The present invention relates to a particle sep- 
arator iiaving a flow passage for the air to be cleaned, said 
particle separator being intended for cleaning air horn elec- 
trically chaiged paiticles and comprises at least two electrode 
elementsmfeoes (1. 2; 101. 102; 201, 202; 301, 302) arranged 
substantially parallel to each other and at a mutnal g^ width 
(d), at least one electrode element suz&ce (2; 102; 202; 302) 
being designed fioni a vciy high ohmic material, preferably 
wi& a resistivity conesponding to or higher than antistatic, 
and that the particle sqjaraKH" also is intended to be connected 
to a high voltage source (HVU), said second electrode elment 
smfece (1 ; 101; 201; 301) being hitended to be connected to 
tfie pole of the high voltage source (HVU) having Uie lowest 
absolute potential. It is significant for die particle separator 
according to tiie pnesent invention tiiat the electrode dement 
smface (2; 102; 202; 302) is made fixmi high ohmic ihaterial 
and equipped with at least one cunent canying or semi-con- 
ductive means (b, b') ananged at a distance from the edge por- 
tions (Kli Kl', K2, K2') of tije electrode element surfece (2, 
102; 202; 302), and that the current carrying or semi-conduc- 
tive means (b, b') is intended to have a galvanic connection to • 
tiie pole of the high voltage source (HVU) having the highest 
absolute potential. 
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Tecbnlcal Field of the iaventlon 

The preset Invention relates to a particle separator 
5 having a flow passage for the air to be cleaned, said particle 
separator being intended for cleaning air from electrically 
charged particles and comprises at least two electrode element 
surfaces arranged substantially parallel to each other and at 
a mutual, gap width, at least qne electrode element surface 

10 being designeH from a v^ery high ohmic material, preferably 

with a resistivity corresponding to or higher than antistatic, 
and that the particle sej>arator also is intended td: be 
cbnnected to a high voltage source, said second electrode 
element surface being Intended to be connected to the pole of 

15 the high voltage source having the lowest absolute potential. 

Prior Art 

In WO 93/16807 and SE WO 95//14534 a two step electro 
filter having a ionisation section is described, said electro 
20 filter on the downstream side being followed by a so called 
pi?ecipitator. the electrode eletfients of the precipitator, 
said elements in the mentioned patent applications, 
constituting rion-metalllc mateirlai of very high resistivity 
(s6 called antistatic material), having a considerable 
25 imi>rovement regarding separating caipaclty con5)ared to 
precipitators of traditional design, i.e.. of metallic . 
material i These operating properties are based on the. fact 
thait electrode elements of material having antistatic 
resistivity may be coilnected to a higher mutual voltage, 

30 without the- risk of a spark- over between adjacent electrode 

jf ■ 

elemements compared to corresponding electrode 
eilements that are designed from material having low 
resistivity. 

In accordance with intematlonai patent application 
35 WO 93/16807 electric connection of respective electrode 
element is* effected by having a current carrying paint 
arranged on the edge portions of the electrodes, said 
respective electrode element being located in such a way 'that 
a current carrying edge portion of one electrode element is 
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positioned at a gap width from the other electrode element and 
alternately. 

In accordance with international patent application 
WO 95/14534 the edge portions of the electrode, elements in a 
5. precipitator are surroimded by an electrically insulating 

material in order to coimteract corona current discharge from 
the edge portions and thus enable even higher voltage . 
application of adjacent electrode elements in a precipitator 
of the type in quest ioix. 
10 Working experiences of precipitators designed., in 

accordance with the above-mentioned patent specifications have 
shown that said precipitators, despite the advantages: 
mentioned above, have a relatively large difference as regards 
separation capacity for aerosols , due to the relative humidity 
15 of the air that passes through such precipitators. 

In laboratory tests with precipitators designed from 
cellulose based material and located in environments with 
varying relative humidity it has surprisingly shown that at a 
high humidity the. threshold value is dramatically decreased 
20 (i-e. the voltage at which coyona current discharge starts) 

for corona current discharge between adjacent edge portions of 
respective electrode elements. This phenomena is probably due 
to that edge portions of cut cardboard constitute a lot of 
micro fibres that emit corona discharge like small pointed 
25 electrodes. " The forceful dependency between the threshold 
value of the corona* current discharge and the relative 
humidity of the air may depend from a highly varying 
resistivity in the fibres. This may be the case despite the 
fact that respective electrode elements are on one hand 
30 designed from cellulose material covered with thin plastic, 
film in order to prevent a change in thB resistivity of the 
material due to humidity (in accordance with the specification 
of WO 97/09117) and on the other hand that the electrode 
elements may be designed with electrically insulating 
35 structures that are provided over the edge portions of the 
electrode elements {in accordance with the specification of 
, WO 95/14534) to prevent corona current discharge from these 
electrode elements. The last mentioned treatment is evidently 
not resulting in' a sufficient inclusion (insulation) 
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especially in coimection with such ethbodimente where the" gap 
width between adjacent electrode eletnente is not much 
diffeiring from the thickness of the material from which 
respective electrode elements are designed and it is also in 
5 practice difficult to apply an electrically insulating 
structure with sufficient accuracy.- 

Further Background of the Present Xnventlbzi 

Figure la shows a known embbdiTne^nt of a precipitator 
10 designed from cellulose material, said preci£>itator Including 
two electrode el ^mentis 1, i arraiiged with A' imittial gap width 
'^d'^ and arranged iii. plaines parailer "to each other" » As is 
evident from figiiaffe ib the electrodes elements 1^ 2 are 
electrically connected to resspective poles of a high voltage 
15 source HVU through galvanic coiiiiection to* an electrically 

semi-conducting or current carrying wire drawing a, b attached 
to the edgd portions kl, k2 of the respective electrode 
elements 1 , 2 . " 

The ciircumstances concerning voltage -current that is 
20 valid between the electrode e'lemeints I, 2 are shown in figure 
lb. One pole of the high voltage source HVtJ is electrically 
earthed and is connected to the current carrying edg^t portion 
kl of one electrode element 1. The other alive pole (+) is 
connected to the current carrying edge portion k2 of the other 
25 electrode element 2 (wire drawing b) . In this case the edge 
portion aiid the wire drawing coincide. This width Of * the 
electrode elements 1, 2, seen in the air flow direction 
through the precipitator^ is equal to ''B'' . The voltage across 
.the gap between: the adjacent edge portidils 
30 kl*k2', kl'-k2 is designated Uk axid corresponds to the voltage 
that maintains ther dorozia; diadharg^ ciixxent ic from the edge 
portions k2, fc2*. 

At the top of f iguj^e Ic at Voltage diacfram iei drawici for 
the electrode eletnetlt 2 as a function of the width ^B*' of the 
electrode element 2 , l!he diagram over the electrode element 2 
shows that there is a linear increase in voltage from the 
voltage level Uk, closest to the edge portioii k2', to the 
corresponding U'= HVU(+) at the edge portion k2, i,^. the 
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alive pole of the high voltage source having the highest, 
potential. 

The intermediate diagram in figure Ic shows the 
corresponding voltage diagram for the electrode element 1 
5 where the voltage is equal, to zero at the edge portion kl, 
said voltage increasing linearly to the voltage level 
U'^« HVU(+) - Uk at the edge portion kl'. 

By positioning both diagrams in one, at the bottom of 
figure ic, the gap, voltage Usp is give^n as a function of the 
10 width ""B^ of the electrode elements 1/2* 

For reasons; of simplicity the corona current from the 
edge portions n' -m' , m-n has been disregarded* For band like 
electrode elements having a length "^L^ that is several times 
the width this assumption is perfectly correct. For 
15 rectangular electrode elements the approximation is acceptable 
under the prerequisite that the width of the electrode 
elements, is considerably larger than their extension in the 
direction of the air flow or that the edge portions n'-m', m-n 
are included, e.g. by use of electrically insulating material. 
20 As figure Ic shows the gap voltage Usp between two 

electrode elements 1, 2 of very high ohmic material is 
essentially constant over the entire gap and the width ^B*^ of 
the electrode elements, seen in the direction of the air flow, 
and equal to the voltage Uk that upholds the corona discharge 
25 cmrrent Ic. 

If. the diagram shown in figure. Id is considered, said 
diagram showing approximately the corona discharge current Ic 
as a function of the voltage Uk between edge portions of two 
• adjacent electrode elements, it is realised that the steeper 
30 the curve is, i.e. the larger the derivative 

(lQl-Ic2)7 (Ukl-U]c2) is, the less the level of the gap voltage 
Usp is affected by increasing high voltage supply HVU. In 
other words the gap voltage Usp between two electrode elements 
designed of very high resistive, prefercibly antistatic, 
35 material (inside the? voltage area above 'the treshold value for 
corona discharge between the edge portions, of the electirodes) 
is only to a minor degree affected by increasing supply 
voltage (high voltage HVU) to those electrode elements. 
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By increasing air humidity (Rh - relative air hximidity) , 
i.e. Rhl > Rh2 a displacement towa!rds lower voltage levels of 
the threishold voltage of edg^ cbrorik discharge takes place, 
this being verified in the laboratory tests (see figure le) . 
Simultaneously the' derivative increases (icl-rc2/tJkl-Uk2) , 
i.e. the edge corona voltage as a function of the edge corona 
Giirrenfe increases tbwards a steeper progress . Thereby, a 
considerable decrease of thei edge corotia voltage Uk and hence 
a decrease- of thd ga^ voltage U&p takes jilace by increasing 
air humidity and at a constant edg^ tJprdna current 
(IcsCQristant) . The ability of Mgh r^'sistiviei precipitators to 
separate particles decreases to the same extension. The 
uiideirstandln^ as outlined above constitutes the betse of the 
present invention:. 

Objects and Feaittires of the "Invention 

The primary object of the present invention is to 
present a new highly resistive (anfeistatic) particle separator 
having essentially improved- operative parameters than 
previously known embodiments. 

'Still ant' object of. thS present invention is to m;ake the 
particle separator' less sensitive t0 the relative humidity of 
the environment that the particle separator is located ixi* 

At least the primary object of the present invention is 
realised by means of a particle sepairdtor that has beeri given 
the features of the appiending independent claim. Preferred 
embodiments of the invention are defined in the dependent 
claims . 

Brief Desorlption of the Drawings 

Relevant prior art has been described above with, 
reference to figures la-le, where: 

Figure la shows k schematic perspective view of two electrode 

elements of a precipitattor; 
Figuire lb shows the electrode elements according to figxire la 

spread in the plane of the paper; 
Figure Ic shows three diagiramis that relate to the variation of 
' the voltage across the width of aii electrode 

element; 
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Figure Id shows the corona discharge current Ic as a function 

of the voltage Uk; and 
Figure le shows- the corona discharge current Ic as a function 
of the voltage, Uk at varying relative humidity • 
5 The present invention will be described more in detail 

in cpnnection with the enclosed figures 2a-5b, where: 
Figure 2a schematically showp a pea^epective view of a first 

embodiment of a particle separator/ 
Figure 2b shows the electrode elements according to figiare 2a 
10 .spread in th@ plane of the paper and illustrate the 

relation voltage current between two adjacent 
electrode elements 1, 2 in the embodiment^ of Fig 2a; 
Figiare 2c. shows three diagrams that relate to how the voltage 
varies across the width of an electrode element; 
15 Figure 3a shows a second embodiment of a particle separator 
according to the present invention; 
Figure 3b. shows a nuuiber of voltage diagrams that relates to 

, the embodiment according to figure 3a; 
Figure .4a shows, a fiirther embodiment of a particle separator 
20 according to the present, invention; 

Figure 4b shows a n\mtber of voltage diagrams that are related 

to the embodiment according to figure 4a; 
Figure 5a shows a particle separator according to the present 
invention of '^honeycomb'' type; and 
25 Figure 5b shows an arrangement of wire drawing for the 
particle separator according to figure. 5a, 

Detailed Dasoriptlon of Preferred Smbodiaants 

Figure 2a shows two highly resistive^ from cellulose 

30 material designed, electrode element, s^arfaces ,1 and 2 arranged 
parallel to each other and at a mutual gap width, ^d^ , The 
electrode elements siirfaces 1, 2 are planar -and the air flow 
takes .place in the. gap between the electrode element; surfaces 
1, .2, Two thin lines in the shape of wire- drawings a, a' and 

35 ■ bi: b/ respectively of semi -conductive paint are provided by: 
means of print, paint or corresponding treatment, the wire 
drawings a, 4' beiiig related to the electrode element .surface 
1 while the wire drawings; b, b' are related to the electrode 
element surface 2, The wire drawing a is related to the edge 
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portion kl of the electrode elements s\xrf ace 1 while the wire 
drawing a' is related to the edge portion kl' of the electrode 
element surface 1. In aii analogue way the wire drawing b is 
related to the edge portion k2 of the electrode element 
surface 2 while the wire drawing bf is related to the edge 
portidn k2' of the electrode el emeiits surface 2. The wire 
dirawings a, a' and b, b' respectively rxan parallel to each 
other and a certain distance from the edge portion kl/ kl' and 
k2/ k2' of respective electrode elements 1/ 2. The wire 
drawings a, a' ar^ connected' to aA elecfearically earthed pole 
of a high voltage source EVU and the wir'e drawings b, b' are 
connected to the other pole C+) of the high voltage sotirce 
HVU. • 

in ordef^ to avoid spairk-bver between the wire drawings 
a> a' ^ b, b' it is important that the wire drawings a, a' are 
not located opposite to the wire drawings b, b' • Thus the 
distance ^^l'' in figure* 2a should be at least equal to or 
larger than the double gap width ^^d" . 

Fi§\u:e 2b shows the! corresponding observation of the 
voltage conditions in the gapi ^d'^ between two adjacent 
electrode eletnent surfaces 1, 2 corresponding to the 
observation shown Iri figure- lb. In figure 2c a voltajge 
diagram is Showrt for resjpective electTOde element siarfa'ces 1, 
2 as a function of the width of respective electr6d^ 
elements 1, 2. The voltage diagram at the top in Fig 2c for 
the electrode element surface 2 shows a linear increase in 
voltage from the voltage level Uk at the edge portion k2 of 
the electrode element surfac(is to the voltage ti « HVU- (+) at 
the level of ' the wire drawing ^trifig b. Within th^ area.B-2y 
the voltage is constaLnt aiid equal fc6 UHV(+)'. From the right 
end of the area B-2y in the voltage diagrani the vbltaige 
decreases linearly £6 a v^aiue eiqustl to Uk(+) at the edge 
portion k2' of the electrodes element surface. 

ThS iiitermediate vbltage 'diagraifi iii* f igure 20 shows the 
corresponding voltage diagrams for the electrode element 
surface 1, said voltage being equal to zea^o in the area B--2y' 
and increasing voltage towards the^ edge portions kl, kl' on 
the electrode element surface 1, said voltage^ level 
corresponding to Uk(-) . By placing both diagrams in a common 
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diagram, at the. bottom in figure 2c> the gap voltage Usp is 
given as fiinction of ''B", see figure 2c. . 

The wire drawings a, a' , b' are preferably arranged 
in such a way that adj acent . wire drawing strings on adjacent 
5 electrode elements. 1, 2, e,g. a' and b', are arranged to be 
located at a larger distance from each other than twice the 
gap width ^d'' in prder to avoid the spark-over risk between 
wire drawing strings that are connected to different poles of 
the high voltage source KVU. 
10. As is shown by the diagfram at the bottom of figure 2 c 

the gap voltage Usp^ in the porfeioss of th^ gap that 
simultaneously is within area B-2y and B-2y' , is equal to the 
voltage of the high voltage source HVU and fairly independent 
of the conditions regarding corona discharge from the edge 
15 portions kl, kl' , k2, k2' of the electrode element surfaces 1/ 
2- , 

The. design of the electrode element surfaces 1, 2 in 
accordance with the embodiment shown in figure 2 is however 
not preventing corona discharge (edge corona cxirrent Ic) 
between adjacent edget portions kl, kl', k2, k2' of the 
electroqte elements 1/ 2. Such a discharge produces on one 
hand lanwanted generation of ozone and influenqe on the other 
hand particle shaped pollutions" that are charged in the 
ionisation chamber/ when said par1:ieles/ together with the air 
flow, bypass the edge portions of the electrode elements 1, 2 
and in through the particlf separator. Under influence of the 
edge corona current Ic some* of these particles loose their 
charge and may then freely pasg the part Iqle separator* 

In. accordance with the present: invention it is possible 
to totally eliminafee corona discharge current Ic between edge 
portions of ad j acent . electrodie elements 1, 2 and also to 
control the gap voltage Usp in a desired way -by sxiitably 
arranged w.ire drawing strings . 

Figure 3 a, shows an^ embodiment that constitutes a further 
development of the present- invention. In the embodiment shown 
in figure 3a the wire drawing strings a, a' are arranged on, 
or in the absolute, adj acency of, the edge portions kl, kl' of 
the electrode eleinent surface 101 and wire drawing strings c, 
c'- on the ^ edge portions k2, k2' of the electrode, element. 
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surface 102. Further, two wire drawing strings b, b' are 
arranged on the electrode element surface 102, said wire 
drawing strings funning parallel to the edge portions k2, k2' 
and at a distance ""y" from the edge portions k2, k2'. in 
5 accordance with the embodiment shown in figure 3a the wire 
drawing sttings at/ a', b, b' arranged on the edge portions kl, 
kl' , k2, k2' are conriected to th^ same pole of the high 
voltage sourde HVtf and preferably earthed. The wire drawing 
strings b, b' ar6 connected to the other pole of the high 
10 voltage Boixtc^ HVU(+) - Figure 3b shbwd^ Voltage diagrams 

corresponding to the diagrams preVioiifily shown in figure .2b • 
The voltage diagram at the top of figure 3b shows the voltage 
over the electrode element siirface 102, said gap voltage Usp 
accorcLirig to the diagram being equal to zero at the edge 
15 portion k2 and then it increases linearly to the supply level 
HVUt+) of the high voltage source on the wire drawing string 
b. Between the wire drawing strings b, b' the voltage is 
constants and equal to fchef supply voltage f fott the high voltage 
source .UHVU(+) . Prom the wire" drawiiig i^tring B' the Voltage 
decreases linearly down to zero at the edge portion k2'. The 
intermediate Voltage diagriara in figure 3b shows the voltage 
over the electrode eleinent surface 101, said voltage 
constantly being equal to zero since bith edge portions ki and 
kl' of the electrode element siirfac^ 101 are connected to 
earth of the high Voltage source UHVU(+) . The diagram at the 
bottom of figure 3b shows aii addition of the diagrams of the 
electrode element surfaLdes lOl and 162, said diagram being 
id^tical to th€ diagranf at the tbpi since tifiie intentiediat^ 
diagram has no influeiice. Thus, the voltage is zero at the 
inlet of the particle separator, said voltage ihcreasihg 
linearly to the supply Voltage l4vel UHVU(+) aild then * 
decreases linearly to zero ait the outlet from th4 particle 
separator. Of covirse, it is not necessary to electrically 
connect all wire drawings a', b, b' t6 the same voltage 
pole of the high voltage source HVU* In practical embodiiinents 
it may however be ah advantage. 

In figxire 4a further embodiment of the present iriverition 
is shown. The lower electrode element surface 201 in figure 
4a corresponds in principle to the electrode element surface 



WO03/013734 PCT/SE02/01439 

10 

101 in figxire 3a, i.e. the edge portions kl, kl' are equipped 
with wire drawings a, a' that preferably . are coxinected to 
earth of a high voltage source (not shown) . The upper 
electrode element surface 202 in figure 4a is equipped with a 
5 number of wire drawings b, c, e, f , g, h that are arranged 
along the width B of the electrode element surface 202. As is 
evident from the upper voltage diagram, in figure 4b7 said 
diagram referring to the electrode element surface 202, the 
wire drawings are connected to different potential of the high 
10 voltage source. The reason therefore is to achieve an 
increasing voltage the more far in between the electrode 
element surfaces that the charged particles in the air reach. 
It has been assumed that the air flow is directed to the right 
in figure 4a. At the right edge pprtipn k2' of the electrode 
15 element surface. 2Q2. the voltage is substantially zero in order 
to avoid cpron^ dischar:ge from the edge portion k2' . The 
intermeciiate voltage diagram int f igure 4b. represents . the 
electrode element surface 201 arid the in the voltage diagram 
at the bottom of figure 4b the^ both above positioned diagrams 
have the added. 

As is shown in figxire 5a a so--called '^honeycomb''- 
structure of preferably cellulose-based material is provided. 
Such a structure usually consists of several pleated paper 
strips tha,t for instance are joined by a suitable . adhesion in 
such a way that air flpw channels *Lk'' are created. 

In .the. embodiment shown in figure 5b the partiqle 
separator of honeycomb type thxis comprises a number of air 
flow channels '*Lfc'', .in. which two opposite paucallel electrode 
element siurfaces 301 and 302 are incorporated. The electrode 
element surface 301 xb rectangular or square and provided on a 
pleated carrier, said surface being equipped with wire drawing 
strings a., a' on the edge pprtions kl, kl/ of the electrode 
element surfaces 301. The electrode element surface 302 is 
likewise the ^lectrode element surface 301 pleated from a 
rectangular or a square surface, and is on one hand provided 
with wire drawing strings c, c' on. the edge portions k2, k2' 
of the electrode element surfaces 302 and on the other hand 
provided with wire drawing strings b/ that are arranged at 
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a distance frotn the edg^ pbrtidhs k2, k2' of the eleictrode 
element surfaces 302. 

As is shown in figure 5b the' particle separator of the 
honeycomb type according to the present invention is created 
from a nurnber of pleated sfcrips that assembled define several 
pairs of electrode el emehfe surfaces 301 and 302 resjjectively, 
said strips- being arranged" in the following tiianis: The 
electrode element surface 302 is followed by three electrode 
element surfslcea 301 and then again afi electrode element 
surface 302> whereupoii follows 'three electrode elem^ent 
sur f aces 301 and &o on a 

la accorddhe^ with the embodiment described in f igure 5b 
the &dg€ portions fcl, JdL* k2, k2' , i.e* the wire drawing 
strings a, a', c, c' / are connected - to a^^ e'^aLrthed'pole of the 
high voltage soured HVK. The wire drawing strings b^ b^ are 
connected to the other pole of the high v6lt age soiirce HVtJ. 

A piarticle sejparatbr of ^'honeycombs-type may be folded 
and is easy to design mechanically stable . The advantage of 
this embodiment is also the possibility to . design large 
rectangular suiffaces that are permeable to air flow; 

It is easy td ireallge that by choosing: the number of 
wire draiwingr istrinigs, their ldcat:i6ri and the voltages 
applieatibii of these wire drawing strings high resistive * 
particle separators according^ to the present Invention may be 
caistbra made for desired operatioh conditions • 

Indeed the pa:rticie separator acGordiii-g to the present 
invention brings .about a certaiii load on the high voltage 
source due to the resistive ciianreht that Is- fed through the 
very high-resistive material of t^e electrode element sxirfaces 
1, 2; 101/ 102; 201/ 202 ; 301, 302 in the area- of the edge 
portions of the electrode eleiiieint stlrfaceis 1, 2;- 101, ,102 ; . 
201, 202; 301, 302. For this r^asbni thet ev^reissibn ^ particle 
separatbr'' has been us^d fit- the- preseiit patent: application 
siiice tlie device does not constitute a preeipltatbr in • 
traditibnkl meaning. By the use of very high bhmic, 
preiferably .ahtistaticv nMterial as for ihstahce cellulose 
based material it is still a qiiestion of negligible required 
power, especially wh^n particle separators arei designed with 
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very small gap' width ^^d" between respective electrode element 
surfaces 1, 2; 101, 102; 201, 202; 301, 302. 

The present invention is not restricted, to any special 
ernbodiments of wire drawing strings a, a' , b, b' , c, c', e, 
e', f, f/ . The most, important is that through these strings 
or current carrying or semi -conductive means, that are arranged 
on thei electrode element stirface 1, 2; 101, 102; 201, 202; 
301, 302 it is achieved that preferably a substantial portion 
or substantial portions of a respective electrode element 
surface 1, 2;> 101, 102; 201, 302; 301^ 302 ;may be energised in 
a controlled way as well as a defined potential of the edge 
portions kl> fcl', fc2, fc2' of the electrode element surface. 

It is a common feature for all the above described 
eirtoodiments that the distance ''y'' ; between the current carrying 
or serai- conductive means and the edge portions kl, kl' , k2 , 
k2' of the electrode element surfaces 1^ 2; 101, 102; 201, 
202; 301,, 302 is at least equal to twice the gap width M'' . 

It may be an advantage that several wire drawing strings 
and/or wire drawing patterns are arranged on one and the same 
electrode element sturface 1, 2; 101, 102; 201, 202;; 301, 302, 
In certain cases, it may . be an advantage that these wire 
drawing strings and/or wire drawing patterns may be- connected 
to separate poles of the high voltage source or- to separate 
high voltage sources ^ In such a case it might be an advantage 
that the wire drawing string that is furthest away from 'the 
edge portion kl/ kl^., k2, k2' of respective electrode element 
surfaces is connected to a higher voltage than other wire 
drawing 'String that is closer to, the edge pc)3?tion kl, kl', k2, 
fc2' of the elecgtrode element surfaces. 

A forced energising, over -portions of the gap ^d" is a 
prerequisite for constant separating ability ©f high- resistive 
(antistatic) particle separators • 

it is thus of no importance how the charging is effected 
of aerosols in the air that is transported through the device 
or which voltage polarity the high voltage source HVU has. ' It 
is neither of any importance how the- air transport through the 
device is taken care of . The traixsport may be effected by 
means of mechanical fans, electric wind, fans, draught or in 
other known ways. Preferably, cellulose based material may be 
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used for the electrode element surfaces of the particle 
separator. Wire drawing strings (pattern) are suitably- 
attached to the material and then the material is preferably 
coated with a thin damp-proof membrane of a plastic^ e.g» 
polyethylene. Such treatment of a paper is known and is used 
for instance in connection with food packages. 

The present invention may preferably be used to design 
particle separators of planar, parallel electrode element 
surfaces that are arranged at a mutual gap width of "^d" or 
particle separators of band-like electrode element surfaces 
several times woimd round axi axis at a gap width ^d'' in 
accoxxlance with the specification of the international patent 
application WO 97/46322 • It is also possible to design quiet 
different shapes of particle separators in accordance with 
figures 5a and 5b. 

rt should be pointed out that the particle separator 
according to the present invention does not comprise a high 
voltage source HVU since it in practice very well may be that 
the user already has a high voltage source (HVU) , to which the 
particle separator could be connected. 

Feasible Modifications, of the Invention 

In connection with the embodiments described above all 
electrode element sxirfaces have a high resistivity. However, 
within the scope of the present invention it is also feasible 
that one electrode element surface is metallic and in such a 
case it is suitable to connect this surface to earth. 

In the embodiments described above the electrode element 
surfaces have two cxirrent carrying or semi-conductive means 
that axB arranged at a certain distance' from the. edge portions 
of the electrode element surfaces. However, within the scope 
of the present invention it is also feasible that one 
electrode element surface has only one current carrying or 
semi-conductive means that in such a case preferably is 
aunranged at the' same distance from the edge portions of the 
electrode element . surfaces. 

In connection with the embodiments described above 
according to figvires 2a and 3a the positive pole of the high 
voltage source HVU has the highest potential. However, this 
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potential may on the contrary be negative while the other pole 

for instance is earthed. For this reason the expression 

^absolute potential" has been used in the claims. 
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1. Particle separator having a flow passage for the air to be 
cleaned/ said particle separator being intended for cleaning 
5 air from electrically charged particles and comprises at least 
two electrode element surfaces (1, 2; 101, 1^2; 201, 202; 301^ 
302) arranged sxibstantially parallel to each other and at a 
mutual gap width (d) , at least one electrode element surface 
(2; 102; 202; 302) being designed from a very high ohmic 
10 material, preferably with a resistivity corresponding to or 
higher than antistatic/ and that the peucticle separator also 
is intended to be connected to a high voltage source (HVU) , 
said second electrode element surface (i;. 101; 201; 301) being 
intended to be connected to the pole of the high voltage 
source (HVU) having the lowest absolute potential, 
characterized in that the electrode element 
surface (2; 102; 202; 302) made from high ohmic material is 
equipped with at least one current carrying or semi -conductive 
means (b, b') arranged at a distance from the edge portions 
(kl, kl'/ k2, k2') of the electrode element surface (2, 102; 
202; 302), cuad that the current carrying or semi -conductive 
means (b, b') is intended to have a galvanic connection to the 
pole of the high voltage source (HVU) having the highest 
absolute potential. 

2. Particle separator according to claim 1, 
characterized in. that both of the electrode 
eietaent surfaces (1, 2; 101, 102; 201, 202; 301, 302) are 
designed from a very high ohmic material, preferably with a 
resistivity corresponding to or higher than antistatic, that 
both electrode element, surf aces (i, 2; 101, 102; 201, 202; 
301, 302) each are equipped with at least one current carrying 
or semi-conductive means (a, a', b, b') arranged at a distance 
from the edge portions (kl, kl', k2, k2') of the electrode 
element surfaces (1, 2; lOi, 102; 20i, 202; 301, 302) . 

3. Particle separator according to claim 1, 
characterized in that both electrode element 
surfaces (1, 2; 101, 102; 201, 202; 301, 302) are designed 
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from a very high ohmic material, preferably with a resistivity 
corresponding to or higher than antistatic, that the edge 
^portions (kl, kl', k2, k2') of both electrode element surfaces 
(1, 2; 101, 102/ 201, 202; 301, 302) each are equipped with 
current carrying or semi -conductive means (a, a', c, c') that 
are intended to be connected to the lowest absolute potential 
of the high voltage source (HVU) , and that one electrode 
eleraent surface (2; 102; 202; 302) is equipped with at least 
one further current carrying or semi-conductive means (b, b') 
arranged at a distance from the edge portions (kl, kl/, k2, 
k2') of the electrode element surface (2; 102; 202; 302)^ and 
that the current carrying or serai -conductive means (b, b') is 
ai^anged to have a galvanic connection to the pole of the high 
voltage source (HVU) having the highest potential* 

4. Particle separator according to any of the previous 
claims, characterized in that current carrying or 

semi-conductive, means (a, a', b, b' , c, c' , e, e', ) are 

attached to the electrode element surfaces (1, 2; 101, 102; 

,201, 202; 301,. 302) by meaixs of print, paint, etching or the 
like. 

5. Particle separator according to any of the previous 
claims, characterized in that the cvirrent 
carrying or semi-conductive means for each electrode element 
siirface (1, 2; 101, 102;" 201, 202; 301, 302) constitutes at 
least two strings (a, a', b, b', C/ c' , e, e',^) that are 
essentially parallel to each other and to""the edge portions 
(kl, kl', k2, k2') . 

6. Particle separator according to amy of the previous 
claims, characterized in that the sxirface that is 
covered by the current carrying or semi -conductive means 

(a, a', b, b', c, c', e, e', — )constitutes a fraction of the 
respective electrode element surface (1, 2; 101, 102; 201, 
202; 301, 302) . 

7. Particle separator according to any of the previous 
claims, characterized in that the current 
carrying or semi -conductive means (a, a', b, b', c, C , e. 
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e',^..) have an extension perpendicular to the air flow 
direction through the particle separator. 

8. Particle separator according to any of the previous 
5 claims/ characterized in that the electrode 

elements are provided on bands several times wound around an 
imaginary axis. 

9. Particle separator according to any of the previous 
10 claims, characterized in that the electrode 

element surfaces (1, 2; 101, 102; 201, 202; 301, 302) are 
designed from cellulose material. 

10. Particle separator according to any of the previous 
15 claims, characterized in that the electrode 

element surfaces (1, 2; 101, 102; 201, 202; 301, 302) are 
coated with a thin damp proof layer. 
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